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(57)Abstract: * 
PROBLEM TO BE SOLVED: To realize improved charge transfer 
performance and prevention of punch-through at the same time, even if 
a MOS element is shrunk in size, in a MOS-type solid-state image 
pickup device. 

SOLUTION: A p+ type punch-through preventing region 6 is not formed 
in a region directly under an n- type signal accumulation region 2 of a 
photodiode. The n- type signal accumulating region 2 is formed inside a 
p type semiconductor substrate 1 . The p+ type punch-through 
preventing region 6 is formed over the entire part of an element region 
B, which is a region other than an element region A, where the 
photodiode and a read gate are formed. To prevent punch-through 
effect between elements, the p+ type punch-through preventing region 
6 is also formed directly under an insulation separation layer 10. A p+ 
type punch-through stopper 5 may be formed directly under an n type 
first semiconductor region 4. 



V. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



24.01.2003 



Copyright (C); 1 998.2003 Japan Patent Office 
-1- 



^» * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st MOS transistor of the 2nd conductivity type for reading the optoelectric transducer 
formed in the semi-conductor substrate of the 1st conductivity type, and the charge which is formed in 
the 1 St element field of said semi-conductor substrate, and is generated by said optoelectric transducer. 
The MOS mold solid state camera characterized by providing the 2nd MOS transistor of the 2nd 
conductivity type formed in the 2nd element field of said semi-conductor substrate, and establishing the 
punch-through prevention field of the 1st conductivity type for preventing a punch-through in said 
whole 2nd element field. 

[Claim 2] It is the MOS mold solid state camera according to claim 1 which possesses the discrete 
insulating layer which encloses said the 1st and 2nd element field, and is characterized by preparing said 
punch-through prevention field also directly under said discrete insulating layer. 

[Claim 3] Said punch-through prevention field is an MOS mold solid state camera according to claim 2 
characterized by being prepared in the periphery of said 1st element field along with said discrete 
insulating layer. 

[Claim 4] The width of face from said discrete insulating layer to the edge of said punch-through 
prevention field in said 1st element field is an MOS mold solid state camera according to claim 3 
characterized by being secured more than a doubling gap of the mask material used in case said punch- 
through prevention field is formed. 

[Claim 5] Said width of face is an MOS mold solid state camera according to claim 4 characterized by 
being 0.2 micrometers or more. 

[Claim 6] The location of said punch-through prevention field in said 2nd element field is an MOS mold 
solid state camera according to claim 2 characterized by being deeper than the location of said punch- 
through prevention field in directly under [ of said discrete insulating layer ]. 

[Claim 7] It is the MOS mold solid state camera according to claim 1 which said MOS mold solid state 
camera has two or more pixels, and is characterized by each pixel having said optoelectric transducer, 
said 1st MOS transistor, and said 2nd MOS transistor. 

[Claim 8] Said optoelectric transducer is an MOS mold solid state camera according to claim 1 
characterized by being formed in said 1st element field and the source of said 1st MOS transistor 
serving as a signal are recording field of the 2nd conductivity type of said optoelectric transducer. 
[Claim 9] The MOS mold solid state camera according to claim 8 characterized by providing the punch- 
through stopper of the 1st conductivity type formed directly under the drain of said 1st MOS transistor. 
[Claim 10] Said punch-through prevention field is an MOS mold solid state camera according to claim 8 
characterized by being prepared directly under the drain of said 1st MOS transistor. 
[Claim 11] Said punch-through prevention field is an MOS mold solid state camera according to claim 8 
characterized by having covered the drain of said 1 st MOS transistor, and a part of channel. 
[Claim 12] Said optoelectric transducer is an MOS mold solid state camera according to claim 8 
characterized by consisting of said semi-conductor substrate and said signal are recording field, and not 
preparing said punch-through prevention field directly under said signal are recording field. 
[Claim 13] Said punch-through prevention field is an MOS mold solid state camera according to claim 12 
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characterized by adjoining said signal are recording field. 

[Claim 14] The depth of said punch-through prevention field in said 2nd element field is an MOS mold 
solid state camera according to claim 1 characterized by being set as 0.2 micrometers or more 0.4 
micrometers or less. 

[Claim 15] It is the MOS mold solid state camera according to claim 1 characterized by setting the gate 
length of said 1st and 2nd MOS transistors as 0.4 micrometers or less, and setting the thickness of gate 
oxide as lOnm or less. 

[Claim 16] The process which forms a discrete insulating layer on the semi-conductor substrate of the 
1st conductivity type, and forms the 1st and the 2nd element field which were enclosed by said discrete 
insulating layer, The impurity of the 1st conductivity type is poured in into said semi-conductor 
substrate with ion-implantation. The process which forms the punch-through prevention field of the 1st 
conductivity type for preventing a punch-through at least in [ whole ] directly under [ of said discrete 
insulating layer ], and said 2nd element field. While forming the 1st MOS transistor for reading the charge 
generated by the optoelectric transducer and said optoelectric transducer in said 1st element field The 
manufacture approach of the MOS mold solid state camera characterized by providing the process 
which forms the 2nd MOS transistor in said 2nd element field. 

[Claim 17] Said impurity is the manufacture approach of the MOS mold solid state camera according to 
claim 1 6 which is the acceleration energy and the dose which run through said discrete insulating layer, 
and is characterized by being poured in into said semi-conductor substrate. 

[Claim 18] Said impurity is the manufacture approach of the MOS mold solid state camera according to 
claim 1 6 characterized by using the mask at the time of the channel ion implantation which determines 
the threshold of said 2nd MOS transistor as it is, and being poured in into said semi-conductor 
substrate. 

[Claim 19] Said impurity is the manufacture approach of the MOS mold solid state camera according to 
claim 16 characterized by pouring in a wrap resist layer into said semi-conductor substrate in it, using 
the part on said 1st element field as a mask. 

[Claim 20] Said resist layer is the manufacture approach of the MOS mold solid state camera according 
to claim 19 which is a field inside the location where only constant width entered said 1st element field 
from said discrete insulating layer at least, and is characterized by being formed on the signal are 
recording field of the 2nd conductivity type of said optoelectric transducer. 

[Claim 21] Said impurity is the manufacture approach of the MOS mold solid state camera according to 
claim 16 characterized by being poured also into the part in said 1st element field. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the device structure of an MOS mold solid state camera, especially this 
invention has short gate length (channel length), and since gate oxide is thin, it is used for the MOS 
mold solid state camera which has an MOS transistor from which a punch-through poses a problem. 
[0002] 

[Description of the Prior Art] Drawing 10 shows the circuitry for 1 pixel of an MOS mold solid state 
camera. 

[0003] A pixel consists of selector gates 25 for outputting the potential of the reset gate 23 for 
resetting the read-out gate 22 for transmitting the charge of the photodiode 21 for changing a lightwave 
signal into an electrical signal (charge), and a photodiode 21 to a detecting element (detection node) D, 
and the charge (potential) of a detecting element D, the magnification gate 24 which amplifies the 
potential of a detecting element D, and the selected pixel. 

[0004] And the charge which photo electric conversion was carried out to a fixed period in the 
photodiode 21, and was accumulated in the signal are recording field is transmitted to a detecting 
element D via the read-out gate 22. The charge transmitted to the detecting element D changes the 
potential of a detecting element D from a photodiode 21. In order that the magnification gate 24 may 
amplify potential change of this detecting element D, the amplified signal potential is outputted from a 
pixel. 

[0005] Here, in the MOS mold solid state camera, making high impurity concentration of a semi- 
conductor substrate (or well field) as thin as possible is further called for for the purpose of transmitting 
completely all the charges accumulated in the signal are recording field of a photodiode (photo-electric- 
conversion section) 21 to a detecting element D, stabilizing the property of the photodiode 21 in [ all ] a 
pixel, etc. 

[0006] However, if an MOS transistor is made detailed for increase (densification of a pixel) of pixel 
capacity, the gate length (channel length) of an MOS transistor becomes short and the gate oxide 
becomes thin when the value of the high impurity concentration of a semi-conductor substrate (or well 
field) is low, regardless of a gate control, the punch-through that a charge flows from the source of an 
MOS transistor to a drain will occur. 

[0007] When this punch-through occurs, an unnecessary signal (charge) will flow an MOS transistor and 
it becomes impossible to secure normal actuation of a solid state camera. 

[0008] Then, it is necessary to prevent a punch-through. Conventionally, in the logic product, in order to 
prevent this punch-through, the punch-through prevention field is established in the interior of a semi- 
conductor substrate (location deep enough from a front face). 

[0009] Since a punch-through prevention field is what prevents the source of an MOS transistor, and 
leak between drains, as for a punch-through prevention field, the source and the drain of p mold and an 
MOS transistor usually serve as p mold, when a semi-conductor substrate is n mold. And such a punch- 
through prevention field serves as a means very effective in prevention of a punch-through to the logic 
product. 

[0010] However, in an MOS mold solid state camera, it is necessary to form a photodiode in the interior 
of a semi-conductor substrate (location deep enough from a front face). Since a photodiode consists of 
for example, a p type semiconductor substrate and an n mold signal are recording field (impurity range), 
it must form this signal are recording field in the interior of a semi-conductor substrate (location deep 
enough from a front face). 

[0011] In this case, if it is going to form a punch-through prevention field in a semi-conductor substrate, 
the conductivity type (for example, n mold) of the impurity (for example, Lynn) which constitutes the 
signal are recording field of a photodiode, and the conductivity type (for example, p) of the impurity (for 
example, boron) which constitutes a punch-through prevention field will become reverse mutually. And 
these signals are recording field and a punch-through prevention field are formed in the almost same 
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location inside a semi-conductor substrate (location deep enough from a front face) as mentioned above. 
[0012] Therefore, in case a signal are recording field will usually be formed since a signal are recording 
field will be formed in a punch-through prevention field after forming a punch-through prevention field if 
it is going to apply a punch-through prevention field to an MOS mold solid state camera, the impurity 
(for example, n mold impurity) of sufficient amount to reverse the conductivity type (for example, p 
mold) of a punch-through prevention field must be poured in. 

[0013] By the way, in order to read completely all the charges accumulated in the signal are recording 
field of a photodiode by photo electric conversion, it becomes important to make depletion-ized 
potential of a photodiode as small as possible. In order to make depletion-ized potential of a photodiode 
small, it becomes effective to form the signal are recording field of a photodiode stably with the lowest 
possible high impurity concentration. 

[0014] However, as mentioned above, when forming the signal are recording field of a photodiode in a 
punch-through prevention field, the impurity (for example, n mold impurity) of sufficient amount to 
reverse the conductivity type (for example, p mold) of a punch-through prevention field must be 
introduced in a semi-conductor substrate. It is necessary to pour in n mold impurity of high impurity 
concentration higher than p mold high impurity concentration of a punch-through prevention field into a 
semi-conductor substrate as an estimate simply. 

[0015] In this case, if the point that the effect by p mold impurity and the effect by n mold impurity are 
offset mutually is taken into consideration, the high impurity concentration of the signal are recording 
field of a photodiode will become equal to the value (dn-dp) which lengthened the high impurity 
concentration dp of p mold impurity which constitutes a punch-through prevention field from an amount 
dn of n mold impurities poured in into a semi-conductor substrate by the ion implantation in general. 
[0016] However, the high impurity concentration dp of p mold impurity which constitutes the amount dn 
of n mold impurities and punch-through prevention field which are poured in into a semi-conductor 
substrate by the ion implantation serves as a both comparatively big numeric value. That is, since small 
fluctuation of a big numeric value turns into big fluctuation of a small numeric value when a big numeric 
value tends to be subtracted from a big numeric value and it is going to acquire a small numeric value, 
when a punch-through prevention field is applied to an MOS mold solid state camera, it becomes very 
difficult to make it thin, and for it to be stabilized and to obtain the high impurity concentration of the 
signal are recording field of a photodiode. 

[0017] Small fluctuation of the high impurity concentration of n mold impurity poured in into a semi- 
conductor substrate by the ion implantation turns into big fluctuation of the high impurity concentration 
of the signal are recording fleld of a photodiode after all, and the depletion-ized potential of a 
photodiode is also changed sharply and it becomes impossible to read the charge of a signal are 
recording field stably in connection with this. 
[0018] 

[Problem(s) to be Solved by the Invention] Thus, in an MOS mold solid state camera, it originates in 
increase (densification of a pixel) of pixel capacity, and the gate length of an MOS transistor is short, 
the thickness of gate oxide becomes thin and a punch-through is posing a problem. It is very difficult by 
existence of the signal are recording field of a photodiode to, only already apply the punch-through 
prevention field put in practical use in the logic product etc. to an MOS mold solid state camera on the 
other hand. 

[0019] Because, in order to ensure a transfer of a charge, it is desirable for it to be thin and to stabilize 
the high impurity concentration of the signal are recording field of a photodiode, and for it to be low and 
to stabilize the depletion-ized potential of a photodiode. However, it is because it becomes impossible to 
form a signal are recording field stably [ are low high impurity concentration and ] in order to have to 
reverse the conductivity type of this punch-through prevention field and to have to form a signal are 
recording field, if a punch-through prevention field is prepared. 

[0020] That is, in the conventional MOS mold solid state camera, when an MOS transistor was made 
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detailed, a punch-through became a problem and the punch-through prevention field for punch-through 
prevention was prepared, it was difficult to be low and to stabilize the depletion-ized potential of a 
photodiode, and it was not able to manufacture stably an MOS mold solid state camera with uniform 
charge transfer capability. 

[0021] This invention was made in order to solve the above-mentioned fault, and even if an MOS 
transistor is made detailed, the purpose is to propose the MOS mold solid state camera which can 
prevent a punch-through, and its manufacture approach, while it is low high impurity concentration and 
can form the signal are recording field of a photodiode stably. 
[0022] 

[Means for Solving the Problem] (1) The MOS mold solid state camera of this invention The 1st MOS 
transistor of the 2nd conductivity type for reading the optoelectric transducer formed in the semi- 
conductor substrate of the 1st conductivity type, and the charge which is formed in the 1st element 
field of said semi-conductor substrate, and is generated by said optoelectric transducer. It has the 2nd 
MOS transistor of the 2nd conductivity type formed in the 2nd element field of said semi-conductor 
substrate, and the punch-through prevention field of the 1st conductivity type for preventing a punch- 
through is established in said whole 2nd element field. 

[0023] The MOS mold solid state camera of this invention is further equipped with the discrete 
insulating layer which encloses said the 1st and 2nd element field, and said punch-through prevention 
field is prepared also directly under said discrete insulating layer. 

[0024] Said punch-through prevention field is established in the periphery of said 1 st element field along 
with said discrete insulating layer. 

[0025] The width of face from said discrete insulating layer to the edge of said punch-through 
prevention field in said 1st element field is secured more than the doubling gap of the mask material 
used in case said punch-through prevention field is formed. Said width of face is set as 0.2 micrometers 
or more. 

[0026] The location of said punch-through prevention field in said 2nd element field is deeper than the 

location of said punch-through prevention field in directly under [ of said discrete insulating layer ]. 

[0027] The MOS mold solid state camera of this invention has two or more pixels, and each pixel has 

said optoelectric transducer, said 1 st MOS transistor, and said 2nd MOS transistor. 

[0028] Said optoelectric transducer is formed in said 1st element field, and the source of said 1st MOS 

transistor serves as a signal are recording field of the 2nd conductivity type of said optoelectric 

transducer. 

[0029] The MOS mold solid state camera of this invention is further equipped with the punch-through 
stopper of the 1st conductivity type formed directly under the drain of said 1st MOS transistor. 
[0030] Said punch-through prevention field is prepared directly under the drain of said 1st MOS 
transistor. Moreover, said punch-through prevention field has covered the drain of said 1 st MOS 
transistor, and a part of channel. 

[0031] Said optoelectric transducer consists of said semi-conductor substrate and said signal are 
recording field, and said punch-through prevention field is not prepared directly under said signal are 
recording field. 

[0032] Said punch-through prevention field adjoins said signal are recording field. 

[0033] The depth of said punch-through prevention field in said 2nd element field is set as 0.2 

micrometers or more 0.4 micrometers or less. 

[0034] The gate length of said 1st and 2nd MOS transistors is set as 0.4 micrometers or less, and the 
thickness of gate oxide is set as lOnm or less. 

[0035] (2) The manufacture approach of the MOS mold solid state camera of this invention The process 
which forms a discrete insulating layer on the semi-conductor substrate of the 1st conductivity type, 
and forms the 1 st and the 2nd element field which were enclosed by said discrete insulating layer. The 
impurity of the 1 st conductivity type is poured in into said semi-conductor substrate with ion- 
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implantation. The process which forms the punch-through prevention field of the 1st conductivity type 
for preventing a punch-through at least in [ whole ] directly under [ of said discrete insulating layer ]. 
and said 2nd element field, While forming the 1st MOS transistor for reading the charge generated by 
the optoelectric transducer and said optoelectric transducer in said 1st element field, it has the process 
which forms the 2nd MOS transistor in said 2nd element field. 

[0036] Said impurity is the acceleration energy and the dose which run through said discrete insulating 
layer, and is poured in into said semi-conductor substrate. 

[0037] The mask at the time of the channel ion implantation which determines the threshold of said 2nd 
MOS transistor is used for said impurity as it is, and it is poured in into said semi-conductor substrate. 
[0038] Said impurity uses the part on said 1st element field as a mask, and a wrap resist layer is poured 
in into said semi-conductor substrate in it. 

[0039] Said resist layer is a field inside the location where only constant width entered said 1st element 
field from said discrete insulating layer at least, and is formed on the signal are recording field of the 2nd 
conductivity type of said optoelectric transducer. 

[0040] Said impurity is poured also into the part in said 1 st element field. 
[0041] 

[Embodiment of the Invention] Hereafter, the MOS mold solid state camera and its manufacture 
approach of this invention are explained to a detail, referring to a drawing. 

[0042] [Gestalt of the 1st operation] drawing 1 shows the device structure of the MOS mold solid state 
camera in connection with the gestalt of the 1st operation of this invention. 

[0043] The p type semiconductor substrate 1 is the low high impurity concentration 3, for example, 
1x1015 atoms/cm. It has. The semi-conductor substrate 1 serves as an anode of a photodiode, for 
example, the semi-conductor substrate 1 is set as touch-down potential. However, p mold well field is 
formed in the semi-conductor substrate 1, and it is good also considering this p mold well field as an 
anode of a photodiode. In this case, the high impurity concentration of p mold well field is 1x1015 
atoms/cm3. It is set up. 

[0044] On the semi-conductor substrate 1, the discrete insulating layer 10 which separates components 
electrically is arranged, this example — a discrete insulating layer 10 — for example, LOCOS (Local 
Oxidation ofSilicon) — although it is the field oxide formed of law — this — replacing with — for 
example, STI (Shallow Trench Isolation) — the oxide film formed of law may be used. 
[0045] The component field A enclosed by the discrete insulating layer 10 is the field in which it reads 
with the photodiode 21 shown in drawing 10 , and the gate 22 is formed. Moreover, the component field 
B enclosed by the discrete insulating layer 10 is the field in which components (a photodiode 21 and 
components other than read-out gate 22), such as the reset gate 23 shown in drawing 10 , the 
magnification gate 24, and a selector gate 25, are formed. 

[0046] It sets to the component field A and is n- in the interior of the semi-conductor substrate 1 
(location deep enough from a front face). The mold signal are recording field 2 is arranged. Moreover, at 
this example, it is n-. The mold signal are recording field 2 is p+. It is directly formed in the semi- 
conductor substrate 1 , without being formed in the mold punch-through prevention field 6. n- In the 
mold signal are recording field 2, the p++ mold surface shielding layer 3 is arranged. 

[0047] Moreover, in the component field A, it is the interior of the semi-conductor substrate 1 (location 
deep enough from a front face), and is n-. p+ mold punch-through stopper 5 is arranged at a different 
part from the part by which the mold signal are recording field 2 is arranged. p+ In the mold punch- 
through stopper 5, the n type 1 st semiconductor region 4 is arranged. 

[0048] n- p mold read-out channel field 9 top between the mold signal are recording field 2, and the n 
type 1st semiconductor region 4 — for example, Si02 from — the read-out gate electrode 8 is arranged 
via the gate oxide 7 constituted. The read-out gate electrode 8 consists of conductive polish recon film 
containing for example, n mold impurity. The read-out gate electrode 8 is a gate electrode of the read- 
out gate 22 of drawing 1010 . 
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[0049] p+ for preventing a punch-through in the component field B inside the semi-conductor substrate 
1 (location deep enough from a front face) The mold punch-through prevention field 6 is arranged. p+ 
The mold punch-through prevention field 6 is arranged to the whole component field B. In p+ mold 
punch-through prevention field 6. the n type 2nd semiconductor region 1 1 and. and the n type 3rd 
semiconductor region 12 are arranged. 

[0050] p mold channel field 1 3 top between the n type 2nd semiconductor region 1 1 . and the n type 3rd 
semiconductor region 12 — for example, Si02 from — the gate electrode 14 is arranged via the gate 
oxide 7 constituted. The gate electrode 14 consists of conductive polish recon film containing for 
example, n mold impurity. The gate electrode 14 turns into a gate electrode of MOS transistors, such as 
the reset gate 23 of drawing 10 , the magnification gate 24. and a selector gate 25. 

[0051] The description of the device structure of an above-mentioned MOS mold solid state camera is 
p+ in the first place. The mold punch-through prevention field 6 is n-. It is in the point which is not 
formed directly under the mold signal are recording field 2. That is, at this invention, it is n-. It is directly 
formed in the semi-conductor substrate 1. and the mold signal are recording field 2 is p+. Since it is not 
formed in the mold punch-through prevention field 6, it is n-. It is low high impurity concentration, and 
the mold signal are recording field 2 can be formed stably. 

[0052] Specifically, the high impurity concentration (for example, boron concentration) of the semi- 
conductor substrate 1 is 1x1015 atoms/cm3 as mentioned above. It is set up and is p+. The high 
impurity concentration (for example, boron concentration) of the mold punch-through prevention field 6 
is 1x1017 atoms/cm3. It is set up. 

[0053] That is. at this invention, it is p+. In the semi-conductor substrate 1 which has high impurity 
concentration also with double figures smaller than the high impurity concentration of the mold punch- 
through prevention field 6, it is n-. Since the mold signal are recording field 2 will be formed, the dose by 
the ion implantation of n mold impurity can be set up low, and it is n- as a result. It is low high impurity 
concentration, and the mold signal are recording field 2 can be stably formed now. 

[0054] To the second, it is p+. Although formed in directly under [ of a discrete insulating layer 10 ], and 
the whole component field B, it sets to the component field A, and the mold punch-through prevention 
field 6 is p+ only directly under the n type 1st semiconductor region 4. The mold punch-through stopper 
5 is formed. That is, the n type 1st semiconductor region 4 does not need to serve as the detecting 
element (detection node) D shown in drawing 10 , and does not need to set up the high impurity 
concentration low like n-mold signal are recording field 2. 

[0055] Therefore, directly under the n type 1st semiconductor region 4, it is p+. It is necessary to 
prevent the punch-through which forms the mold punch-through stopper 5, for example, is produced 
between the n type 1 st semiconductor region 4. and other n-type-semiconductor fields. 
[0056] In addition. p+ The mold punch-through prevention field 6 needs to be certainly formed directly 
under a discrete insulating layer 10. It is for preventing effectively the punch-through between two n- 
type-semiconductor fields whose discrete insulating layers 10 are pinched. 

[0057] For this reason, p+ After forming a discrete insulating layer 10. before the mold punch-through 
prevention field 6 forms the gate electrodes 8 and 14, it is formed by predetermined acceleration energy 
and the ion-implantation of a predetermined dose. In the component field B to which a discrete 
insulating layer 10 does not exist as they are shown in drawing 1 . when the conditions of the ion 
implantation at this time are set as conditions on which an impurity (for example, boron) runs through a 
discrete insulating layer 10, an impurity reaches to the deep location of the semi-conductor substrate 1. 
and it is p+ The mold punch-through prevention field 6 is formed in a location deep enough from the 
front face of the semi-conductor substrate 1 . 

[0058] In addition, in drawing 1 , the thickness of gate oxide 7 is set as about 8nm, and the gate length 
(channel length) of the gate electrode 14 is set as about 0.4 micrometers. Moreover, the high impurity 
concentration of the p++ mold surface shielding layer 3 is 1x1018 atoms/cm3. It is set as extent and is 
p+ The mold punch-through stopper 5 and p+ Both the high impurity concentration of the mold punch- 



-8- 



through prevention field 6 is 1x1017 atoms/cm3. for example. It is set as extent. 
[0059] As mentioned above, as explained, while according to the MOS mold solid state camera in 
connection with the gestalt of the 1st operation of this invention being low high impurity concentration 
and being able to form the signal are recording field of a photodiode stably, a punch-through can also be 
prevented even if an MOS transistor is made detailed. 

[0060] The MOS mold solid state camera in connection with the gestalt of [gestalt of the 2nd operation] 
book operation is p+. It has the description to the mold punch-through prevention field 6. 
[0061] In the MOS mold solid state camera in connection with the gestalt of the 1st above-mentioned 
operation, a photodiode is formed in the source side of the read-out gate (MOS transistor of the 
component field A), and the n type 1st semiconductor region 4 as a detecting element (detection node) 
D is arranged at the drain side. And it is p+ directly under this the n type 1st semiconductor region 4. 
The mold punch-through stopper 5 is p+. It is formed independently [ the mold punch-through 
prevention field 6 ]. 

[0062] However, p+ The mold punch-through stopper 5 and p+ The mold punch-through prevention field 
6 is the same purpose (punch-through prevention) mutually, and is mutually formed with the same high 
impurity concentration. Therefore, directly under the n type 1st semiconductor region 4, it is p+. Not the 
mold punch-through stopper 5 but p+ It cannot be overemphasized that the mold punch-through 
prevention field 6 may be formed. 

[0063] So, at the gestalt of this operation, it is p+ also directly under the n type 1 st semiconductor 
region 4. The mold punch-through prevention field 6 is formed. Consequently, at the gestalt of this 
operation, it is p+. The mold punch-through stopper 5 becomes unnecessary, and only the part can 
acquire the effectiveness that a production process is simplified. 

[0064] Hereafter, the MOS mold solid state camera in connection with the gestalt of this operation is 
explained. 

[0065] Drawing 2 shows the device structure of the. MOS mold solid state camera in connection with the 
gestalt of the 2nd operation of this invention. 

[0066] The p type semiconductor substrate 1 is the low high impurity concentration 3, for example, 
1x1015 atoms/cm. It has. The semi-conductor substrate 1 serves as an anode of a photodiode. for 
example, the semi-conductor substrate 1 is set as touch-down potential. However, p mold well field is 
formed in the semi-conductor substrate 1, and it is good also considering this p mold well field as an 
anode of a photodiode. In this case, the high impurity concentration of p mold well field is 1x1015 
atoms/cm3. It is set up. 

[0067] On the semi-conductor substrate 1, the discrete insulating layer 10 which separates components 
electrically is arranged, this example — a discrete insulating layer 10 — for example, LOCOS (Local 
Oxidation ofSilicon) — although it is the field oxide formed of law — this — replacing with — for 
example, STI (Shallow Trench Isolation) — the oxide film formed of law may be used. 
[0068] The component field A enclosed by the discrete insulating layer 10 is the field in which it reads 
with the photodiode 21 shown in drawing 10 , and the gate 22 is formed. Moreover, the component field 
B enclosed by the discrete insulating layer 10 is the field in which components (a photodiode 21 and 
components other than read-out gate 22), such as the reset gate 23 shown in drawing 10 , the 
magnification gate 24, and a selector gate 25, are formed. 

[0069] It sets to the component field A and is n- in the interior of the semi-conductor substrate 1 
(location deep enough from a front face). The mold signal are recording field 2 is arranged. Moreover, at 
this example, it is n-. The mold signal are recording field 2 is p+. It is directly formed in the semi- 
conductor substrate 1 , without being formed in the mold punch-through prevention field 6. n- In the 
mold signal are recording field 2, the p++ mold surface shielding layer 3 is arranged. 

[0070] Moreover, in the component field A, it is the interior of the semi-conductor substrate 1 (location 
deep enough from a front face), and is n-. p+ mold punch-through prevention field 6 is arranged at a 
different part from the part by which the mold signal are recording field 2 is arranged. p+ In the mold 
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punch-through prevention field 6. the n type 1st semiconductor region 4 is arranged. 
[0071] n- p mold read-out channel field 9 top between the mold signal are recording field 2. and the n 
type 1 st semiconductor region 4 — for example, Si02 from — the read-out gate electrode 8 is arranged 
via the gate oxide 7 constituted. The read-out gate electrode 8 consists of conductive polish recon film 
containing for example, n mold impurity. The read-out gate electrode 8 is a gate electrode of the read- 
out gate 22 of drawing 1010 . 

[0072] p+ for preventing a punch-through in the component field B inside the semi-conductor substrate 
1 (location deep enough from a front face) The mold punch-through prevention field 6 is arranged. p+ 
The mold punch-through prevention field 6 is arranged to the whole component field B. In p+ mold 
punch-through prevention field 6, the n type 2nd semiconductor region 1 1 and. and the n type 3rd 
semiconductor region 12 are arranged. 

[0073] p mold channel field 13 top between the n type 2nd semiconductor region 11, and the n type 3rd 
semiconductor region 12 — for example. Si02 from — the gate electrode 14 is arranged via the gate 
oxide 7 constituted. The gate electrode 14 consists of conductive polish recon film containing for 
example, n mold impurity. The gate electrode 14 turns into a gate electrode of MOS transistors, such as 
the reset gate 23 of drawing 10 , the magnification gate 24, and a selector gate 25. 
[0074] It is p+ like the MOS mold solid state camera on the device structure of an above-mentioned 
MOS mold solid state camera, and in connection with the gestalt of the 1 st above-mentioned operation. 
The mold punch-through prevention field 6 is n-. It is not formed directly under the mold signal are 
recording field 2. That is, at this invention, it is directly formed in the semi-conductor substrate 1, and 
n-mold signal are recording field 2 is p+. Since it is not formed in the mold punch-through prevention 
field 6, it is n-. It is low high impurity concentration, and the mold signal are recording field 2 can be 
formed stably. 

[0075] Specifically, the high impurity concentration (for example, boron concentration) of the semi- 
conductor substrate 1 is 1x1015 atoms/cm3 as mentioned above. It is set up and is p+. The high 
impurity concentration (for example, boron concentration) of the mold punch-through prevention field 6 
is 1x1017 atoms/cm3. It is set up. 

[0076] That is, at this invention, it is p+. In the semi-conductor substrate 1 which has high impurity 
concentration also with double figures smaller than the high impurity concentration of the mold punch- 
through prevention field 6, it is n-. Since the mold signal are recording field 2 will be formed, the dose by 
the ion implantation of n mold impurity can be set up low, and it is n- as a result. It is low high impurity 
concentration, and the mold signal are recording field 2 can be stably formed now. 
[0077] In addition, p+ The mold punch-through prevention field 6 needs to be certainly formed directly 
under a discrete insulating layer 10. It is for preventing effectively the punch-through between two n- 
type-semiconductor fields whose discrete insulating layers 10 are pinched. 

[0078] For this reason, p+ After forming a discrete insulating layer 10, before the mold punch-through 
prevention field 6 forms the gate electrodes 8 and 14, it is formed by predetermined acceleration energy 
and the ion-implantation of a predetermined dose. In the component field to which a discrete insulating 
layer 10 does not exist as they are shown in drawing 2 , when the conditions of the ion implantation at 
this time are set as conditions on which an impurity (for example, boron) runs through a discrete 
insulating layer 10, an impurity reaches to the deep location of the semi-conductor substrate 1, and it is 
p+. The mold punch-through prevention field 6 is formed in a location deep enough from the front face 
of the semi-conductor substrate 1. 

[0079] In addition, in drawing 2 , the thickness of gate oxide 7 is set as about 8nm. and the gate length 
(channel length) of the gate electrode 14 is set as about 0.4 micrometers. Moreover, the high impurity 
concentration of the p++ mold surface shielding layer 3 is 1x1018 atoms/cmS. It is set as extent and is 
p+ The mold punch-through stopper 5 and p+ Both the high impurity concentration of the mold punch- 
through prevention field 6 is 1x1017 atoms/cm3, for example. It is set as extent. 
[0080] As mentioned above, as explained, while according to the MOS mold solid state camera in 
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connection with the gestalt of the 2nd operation of this invention being low high impurity concentration 
and being able to form the signal are recording field of a photodiode stably, a punch-through can also be 
prevented even if an MOS transistor is made detailed. 

[0081] The MOS mold solid state camera in connection with the gestalt of [gestalt of the 3rd operation] 
book operation is also p+. It has the description to the mold punch-through prevention field 6. 
[0082] With the MOS mold solid state camera in connection with the gestalt of the 2nd above- 
mentioned operation, it is p+ also directly under the n type 1st semiconductor region 4 by the side of 
the drain of the read-out gate (MOS transistor of the component field A). The mold punch-through 
prevention field 6 is formed. 

[0083] On the other hand, at the gestalt of this operation, it is p+. In the component field A, the mold 
punch-through prevention field 6 is formed so that not only directly under [ of the n type 1st 
semiconductor region 4 ] but a part of read-out gate (MOS transistor) of the channel of read-out gate 
electrode 8 directly under may be covered. 

[0084] Thus. p+ It is easily realizable to form the mold punch-through prevention field 6 in a part of 
channel of directly under [ of the n type 1st semiconductor region 4 ] and the read-out gate only by 
transforming the mask pattern at the time of an ion implantation. 

[0085] Hereafter, the MOS mold solid state camera in connection with the gestalt of this operation is 
explained. 

[0086] Drawing 3 shows the device structure of the MOS mold solid state camera in connection with the 
gestalt of the 3rd operation of this invention. 

[0087] The p type semiconductor substrate 1 is the low high impurity concentration 3, for example, 
1x1015 atoms/cm. It has. The semi-conductor substrate 1 serves as an anode of a photodiode, for 
example, the semi-conductor substrate 1 is set as touch-down potential. However, p mold well field is 
formed in the semi-conductor substrate 1 . and it is good also considering this p mold well field as an 
anode of a photodiode. In this case, the high impurity concentration of p mold well field is 1x1015 
atoms/cm3. It is set up. 

[0088] On the semi-conductor substrate 1. the discrete insulating layer 10 which separates components 
electrically is arranged, this example — a discrete insulating layer 10 — for example, LOCOS (Local 
Oxidation ofSilicon) — although it is the field oxide formed of law — this — replacing with — for 
example, STI (Shallow Trench Isolation) — the oxide film formed of law may be used. 
[0089] The component field A enclosed by the discrete insulating layer 10 is the field in which it reads 
with the photodiode 21 shown in drawing 10 , and the gate 22 is formed. Moreover, the component field 
B enclosed by the discrete insulating layer 10 is the field in which components (a photodiode 21 and 
components other than read-out gate 22), such as the reset gate 23 shown in drawing 10 , the 
magnification gate 24, and a selector gate 25, are formed. 

[0090] It sets to the component field A and is n- in the interior of the semi-conductor substrate 1 
(location deep enough from a front face). The mold signal are recording field 2 is arranged. Moreover, at 
this example, it is n-. The mold signal are recording field 2 is p+. It is directly formed in the semi- 
conductor substrate 1, without being formed in the mold punch-through prevention field 6. n- In the 
mold signal are recording field 2, the p++ mold surface shielding layer 3 is arranged. 

[0091] Moreover, in the component field A, it is the interior of the semi-conductor substrate 1 (location 
deep enough from a front face), and is n-. To a different part (a part of read-out channel field 9 of the 
read-out gate is included), the part by which the mold signal are recording field 2 is arranged is p+. The 
mold punch-through prevention field 6 is arranged. p+ In the mold punch-through prevention field 6. the 
n type 1 st semiconductor region 4 is arranged. 

[0092] n- p mold read-out channel field 9 top between the mold signal are recording field 2, and the n 
type 1st semiconductor region 4 — for example, Si02 from — the read-out gate electrode 8 is arranged 
via the gate oxide 7 constituted. The read-out gate electrode 8 consists of conductive polish recon film 
containing for example, n mold impurity. The read-out gate electrode 8 is a gate electrode of the read- 
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out gate 22 of drawing 1010 . 

[0093] p+ for preventing a punch-through in the component field B inside the semi-conductor substrate 
1 (location deep enough from a front face) The mold punch-through prevention field 6 is arranged. p+ 
The mold punch-through prevention field 6 is arranged to the whole component field B. In p+ mold 
punch-through prevention field 6, the n type 2nd semiconductor region 1 1 and. and the n type 3rd 
semiconductor region 1 2 are arranged. 

[0094] p mold channel field 1 3 top between the n type 2nd semiconductor region 1 1 . and the n type 3rd 
semiconductor region 12 — for example, Si02 from — the gate electrode 14 is arranged via the gate 
oxide 7 constituted. The gate electrode 14 consists of conductive polish recon film containing for 
example, n mold impurity. The gate electrode 14 turns into a gate electrode of MOS transistors, such as 
the reset gate 23 of drawing 10 , the magnification gate 24, and a selector gate 25. 
[0095] It is p+ like the MOS mold solid state camera on the device structure of an above-mentioned 
MOS mold solid state camera, and in connection with the gestalt of the 1st and 2nd above-mentioned 
operations. The mold punch-through prevention field 6 is n-. It is not formed directly under the mold 
signal are recording field 2. That is, at this invention, it is n-. It is directly formed in the semi-conductor 
substrate 1, and the mold signal are recording field 2 is p+. Since it is not formed in the mold punch- 
through prevention field 6, it is n-. It is low high impurity concentration, and the mold signal are 
recording field 2 can be formed stably. 

[0096] Specifically, the high impurity concentration (for example, boron concentration) of the semi- 
conductor substrate 1 is 1x1015 atoms/cm3 as mentioned above. It is set up and is p+. The high 
impurity concentration (for example, boron concentration) of the mold punch-through prevention field 6 
is 1x1017 atoms/cm3. It is set up. 

[0097] That is, at this invention, it is p+. In the semi-conductor substrate 1 which has high impurity 
concentration also with double figures smaller than the high impurity concentration of the mold punch- 
through prevention field 6, it is n-. Since the mold signal are recording field 2 will be formed, the dose by 
the ion implantation of n mold impurity can be set up low, and it is n- as a result. It is low high impurity 
concentration, and the mold signal are recording field 2 can be stably formed now. 
[0098] In addition, p+ The mold punch-through prevention field 6 needs to be certainly formed directly 
under a discrete insulating layer 10. It is for preventing effectively the punch-through between two n- 
type-semiconductor fields whose discrete insulating layers 10 are pinched. 

[0099] For this reason, p+ After forming a discrete insulating layer 10, before the mold punch-through 
prevention field 6 forms the gate electrodes 8 and 14. it is formed by predetermined acceleration energy 
and the ion-implantation of a predetermined dose. In the component field to which a discrete insulating 
layer 10 does not exist as they are shown in drawing 3 , when the conditions of the ion implantation at 
this time are set as conditions on which an impurity (for example, boron) runs through a discrete 
insulating layer 10, an impurity reaches to the deep location of the semi-conductor substrate 1, and it is 
p+. The mold punch-through prevention field 6 is formed in a location deep enough from the front face 
of the semi-conductor substrate 1 . 

[0100] In addition, in drawing 3 , the thickness of gate oxide 7 is set as about Bnm, and the gate length 
(channel length) of the gate electrode 14 is set as about 0.4 micrometers. Moreover, the high impurity 
concentration of the p++ mold surface shielding layer 3 is 1x1018 atoms/cm3. It is set as extent and is 
p+. The mold punch-through stopper 5 and p+ Both the high impurity concentration of the mold punch- 
through prevention field 6 is 1x1017 atoms/cm3, for example. It is set as extent. 
[0101] As mentioned above, as explained, while according to the MOS mold solid state camera in 
connection with the gestalt of the 3rd operation of this invention being low high impurity concentration 
and being able to form the signal are recording field of a photodiode stably, a punch-through can also be 
prevented even if an MOS transistor is made detailed. 

[0102] [Explanation of the manufacture approach], next the manufacture approach of the MOS mold 
solid state camera of this invention are explained. In addition, the following explanation is applicable to 
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all the manufacture approaches of the MOS mold solid state camera in connection with the gestalt of 
the above-mentioned 1 st thru/or the 3rd above-mentioned operation. It will explain about a step original 
with the gestalt of each operation each time. 

[0103] first, it is shown in drawing 4 — as — LOCOS — a discrete insulating layer 10 is formed on the 
p type semiconductor substrate 1 by law. Then, the buffer oxide film 15 is formed on the component 
fields A and B enclosed by the discrete insulating layer 10 by thermal oxidation. 

[0104] Next, as shown in drawing 5 , the so-called channel ion implantation for determining the threshold 

of an MOS transistor is performed to the component field A. and p mold read-out channel field 9 is 

formed. Similarly the so-called channel ion implantation for determining the threshold of an MOS 

transistor is performed to the component field B, and p mold channel field 13 is formed. 

[0105] In this example, both the channel fields 9 and 13 are formed like 2 times of ion grouting. In this 

case, in order to form both the channel fields 9 and 13, 2 times of PEPs (Photo Engraving Process) are 

needed. However, when setting up mutually the threshold of the MOS transistor formed in the 

component fields A and B similarly, both the channel fields 9 and 1 3 can be formed like 1 time of ion 

grouting. In this case, PEP for forming both the channel fields 9 and 13 is good at once. 

[0106] Then, the resist layer 16 is formed and the resist pattern (resist layer 16) as a mask is made to 

remain on the component field A by PEP. 

[0107] In addition, if the resist layer 16 is covered for the whole component field A at this time, it will 
become the manufacture approach of the device in connection with the gestalt of the 1st above- 
mentioned operation. Moreover, if the resist layer 1 6 is made not to be arranged at the part on the 
component field A, it will become the manufacture approach of the device in connection with the gestalt 
of the 2nd and 3rd above-mentioned operations. 

[0108] And if the resist layer 16 is used as a mask and the ion implantation of the p mold impurity (for 
example, boron) is carried out with ion-implantation, in the interior of the semi-conductor substrate 1. it 
will be p+. The mold punch-through prevention field 6 is formed. 

[0109] At this time, it is p+. The acceleration energy at the time of an ion implantation is set up so that 
the mold punch-through prevention field 6 may be formed in the location of 0.2-0.4 micrometers from 
the front face of the semi-conductor substrate 1 . As [ form / directly under a discrete insulating layer 
1 0 / naturally / however, / as for this condition / p+ mold punch-through prevention field 6 ] 
[0110] Moreover, p+ The high impurity concentration of the mold punch-through prevention field 6 is 
1x1017 atoms/cm3. The dose at the time of an ion implantation is set up so that it may become extent. 
At this example, it is p+. The ion implantation for forming the mold punch-through prevention field 6 is 
p+ by two ion implantations or more, although premised on being 1 time. You may make it form the mold 
punch-through prevention field 6. 

[Oil 1] Here, the delicate conditions which can respond to an actual product are explained. Namely, p+ In 
forming the mold punch-through prevention field 6, in practice, rather than the size of the component 
field A, it turns around the resist layer 16 one, and it is set as small size. The reason is p+. It is because 
it can prevent that the depletion layer of a photodiode reaches the damage by which the mold punch- 
through prevention field 6 will be formed in a discrete insulating layer 10 if it is made only for a few to 
enter the component field A in the circumference of the component field A. 

[01 12] In addition. p+ As for the width of face X to which the mold punch-through prevention field 6 
enters the component field A, it is desirable to set up in consideration of a doubling gap of a mask 
(resist layer 1 6) more than the doubling gap. For example, the width of face X is set as about 0.2 
micrometers or the value beyond it. 

[01 13] Then, the buffer oxide film 15 on the component field B is removed, and the thickness 7 of lOnm 
or less, for example, about 8nm gate oxide, is further formed on the component field B by the oxidizing 
[ thermally ] method. Then, the resist layer 1 6 on the component field A is removed, and the buffer 
oxide film 15 on the component field A is removed further. 

[01 14] Next, as shown in drawing 6 , the thickness 7 of lOnm or less, for example, about Bnm gate oxide. 
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is formed on the component field A by the oxidizing [ thermally ] method. 

[01 15] In addition, although the gate oxide 7 of the component field A and the gate oxide 7 of the 
component field B were formed by different step in this example, naturally you may form by the same 
step. In this case, after removing the resist layer 16 of drawing 5 , the buffer oxide film 15 on the 
component fields A and B is removed by coincidence, and gate oxide 7 is formed on the component 
fields A and B at coincidence. 

[01 16] Then, if it goes via a step called formation of the conductive polish recon film containing an 
impurity, formation of a resist layer, and PEP and RIE, the read-out gate electrode 8 will be formed on 
the gate oxide 7 of the component field A, and the gate electrode 14 will be formed on the gate oxide 7 
of the component field B. 

[01 17] Moreover, **** of a step called formation of an oxide film (or nitride) and RIE forms the so- 
called sidewall (spacer) in the side attachment wall of the gate electrodes 8 and 14. 
[0118] Then, about the manufacture approach of the device in connection with the gestalt of the 1st 
above-mentioned operation, as shown in drawing 6 , the resist pattern (resist layer 17) which has 
opening is formed in the part on the component field A by spreading and PEP of a resist layer. And with 
ion-implantation, the resist layer 17 is used as a mask, p mold impurity (for example, boron) is poured in 
into the semi-conductor substrate 1, and it is p+. The mold punch-through stopper 5 is formed. Then, 
the resist layer 1 7 is removed. 

[0119] In addition, it is related with the manufacture approach of the device in connection with the 
gestalt of the 2nd and 3rd above-mentioned operations, and, naturally is p+. About the step which forms 
the mold punch-through stopper 5, it is unnecessary. 

[0120] Next, as shown in drawing 7 , the resist pattern (resist layer 18) which has opening is formed in 
the field which forms the photodiode on the component field A by spreading and PEP of a resist layer. 
And with ion-implantation, the resist layer 18 and a sidewall are used as a mask, in the semi-conductor 
substrate 1, p mold impurity (for example, BF2 ) is poured in, and the p++ mold surface shielding layer 3 
is formed. Then, the resist layer 18 is removed. 

[0121] Next, as shown in drawing 8 , the sidewall which exists in the side attachment wall of the gate 
electrodes 8 and 14 is removed. And the resist pattern (resist layer 18') which has opening is again 
formed in the field which forms the photodiode on the component field A by spreading and PEP of a 
resist layer. Then, with ion-implantation, resist layer 18' is used as a mask, n mold impurity (for example, 
Lynn) is poured in into the semi-conductor substrate 1 , and it is n-. The mold signal are recording field 
2 is formed. 

[0122] Then, resist layer 18' is removed. 

[0123] Finally, as shown in drawing 9 , the resist pattern (resist layer 19) which has opening is formed on 
the part on the component field A, and the component field B by spreading and PEP of a resist layer. 
Then, with ion-implantation, the resist layer 19 and the gate electrodes 9 and 14 are used as a mask, in 
the semi-conductor substrate 1. n mold impurity (for example. Lynn) is poured in, and the n type 1st 
thru/or the 3rd semiconductor region 4, 1 1 , and 1 2 are formed. 
[0124] Then, the resist layer 19 is removed. 

[0125] In addition, although a wiring process, a passivation process, etc. are performed after this, it 
omits about it. 

[0126] As mentioned above, the MOS mold solid state camera in connection with this invention is 
completed. 

[0127] [Others] It sets to the MOS mold solid state camera in connection with the gestalt of the 1st 
above-mentioned operation, and is p+. The mold punch-through stopper 5 may be omitted. In this case. 
p+ The step (see the explanation of the manufacture approach) which forms the mold punch-through 
stopper 5 is skipped, and it can contribute to reduction of a manufacturing cost. Moreover, it is not 
based on the MOS mold solid state camera in connection with the gestalt of the 2nd and 3rd operations, 
but ** is also p+. If only constant width X makes the mold punch-through prevention field 6 enter the 



-14« 



component field A (refer to drawing 5 ), also in the MOS transistor of the component field A, the 
effectiveness of punch-through prevention can fully be acquired. 

[0128] In the MOS mold solid state camera in connection with the gestalt of the above-mentioned 1st 
thru/or the 3rd above-mentioned operation, p+ mold punch-through prevention field 6 may be formed by 
the ion implantation of p mold impurity, using the mask used at the time of the ion implantation for 
determining the threshold of an MOS transistor as it is. To the channel section of the read-out gate in 
the component field A (MOS transistor), this modification is applied, when not performing a channel ion 
implantation. 

[0129] In the MOS mold solid state camera in connection with the gestalt of the above-mentioned 1st 
thru/or the 3rd above-mentioned operation, although it was the example in which the n channel MOS 
transistor was formed in the p type semiconductor substrate, this invention can be applied, for example, 
also when forming a p channel MOS transistor in a n-type-semiconductor substrate. 
[0130] 

[Effect of the Invention] As mentioned above, according to [ as explained ] the MOS mold solid state 
camera and its manufacture approach of this invention, directly under [ signal are recording field ] a 
photodiode, it is p+. The mold punch-through prevention field is not formed. On the other hand, it is p+. 
Only constant width enters at least the component field in which the read-out gate (MOS transistor) 
where the source serves as a signal are recording field of a photodiode is formed, and a mold punch- 
through prevention field is formed in the whole component field other than the component field. 
[0131] Therefore, when the gate length of an MOS transistor becomes short and the thickness of the 
gate oxide becomes thin, it becomes possible to prevent both the punch-through of an MOS transistor, 
and the punch-through between components (between two components whose discrete insulating layers 
are pinched). Moreover, it is the signal are recording field of a photodiode p+ Since it is not necessary to 
reverse the conductivity type of a mold punch-through prevention field, and to form, it can be low and 
the depletion-ized potential of the photodiode formed in a single pixel can be stabilized. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the MOS mold solid state camera in connection with the gestalt 
of the 1 st operation of this invention. 

[Drawing 2] The sectional view showing the MOS mold solid state camera in connection with the gestalt 
of the 2nd operation of this invention. 

[Drawing 3] The sectional view showing the MOS mold solid state camera in connection with the gestalt 
of the 3rd operation of this invention. 

[Drawing 4] The sectional view showing one process of the manufacture approach of the MOS mold 
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solici state camera in connection with this invention. 

[Drawing 5] The sectional view showing one process of the manufacture approach of the MOS mold 
solid state camera in connection with this invention. 

[Drawing 6] The sectional view showing one process of the manufacture approach of the MOS mold 
solid state camera in connection with this invention. 

[Drawing 7] The sectional view showing one process of the manufacture approach of the MOS mold 
solid state camera in connection with this invention. 

[Drawing 8] The sectional view showing one process of the manufacture approach of the MOS mold 
solid state camera in connection with this invention. 

[Drawing 9] The sectional view showing one process of the manufacture approach of the MOS mold 
solid state camera in connection with this invention. 

[Drawing 10] The circuit diagram showing the pixel of an MOS mold solid state camera. 
[Description of Notations] 



1 [ 

2[ 
3[ 
4[ 
5[ 
6[ 
7[ 
8[ 
9[ 
10 
11 
12 
13 
14 
15 
16. 
21 
22 
23 
24 
25 
26 
27 
28 



: — P Type Semiconductor Substrate, 

:N- Mold Signal Are Recording Field, 

: — P++ Mold Surface Shielding Layer, 

: — N Type 1 st Semiconductor Region, 

:P+ Mold Punch-through Stopper, 

:P+ Mold Punch-through Prevention Field, 

: — Gate Oxide, 

: — Read-out Gate Electrode, 

: — P Mold Read-out Channel Field, 

] : — Discrete Insulating Layer, 

] : — N Type 2nd Semiconductor Region, 

] : — N Type 3rd Semiconductor Region, 

] : — P Mold Channel Field, 

] : — Gate Electrode, 

] : — Buffer Oxide Film, 

7, 18, 18'. 19 : Resist layer, 

] : — Photodiode, 

] : — Read-out Gate. 

] : ~ Reset Gate. 

] : — Magnification Gate, 

] : — Selector Gate. 

] : — Vertical-Scanning Circuit, 

] : — Horizontal Scanning Circuit, 

] : — the load gate. 



[Translation done.] 
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imi^m5] Mf2ill«> 0. 2 Mm£^±T*-5Ci:S: 
i«f gS[ i: -r -5 4 f2« © M O S 1^ @#:afifeS«, 

tr^mT^m 2 mm<DMo s 

S h^>vX^St;^'Mf2^2MOS h7>v7.^^WL 
#^Bo 

mmytm^^m^<Dm 2 mmm<Dm^mmmmtfi^ c 
t^^WLt-r^m^nm 1 ib«©mo ssH<*ii#SB. 

(Dm.~fizm^^n^f^imnm<D/-^>'^x)v-7.hy/'^ 

IMOS h^>v7.^'©h*U"f >OilTtCKlte.nTl^ 

* r t t-rsit*« 8 fsigcoMo s mmi^mmm 

B. 

IMOS h7>>'7.^coKlx-f >St;5'-V^;U©— gSS: 
SoTtiS ^1 i ^^l^^if ^ W^^JS 8 fB«c©MO S 



(2) 

2 

\Mim. 1 2 ] m%^itm.wmi-\t. miiB¥«<*affi 
^ <!: ^itisfT 8 fB«©Mo s mm^m^^ 

Bo 

te«©Mo s ^H^t^a^gB. 

OS^@^*«#gB, 

®y-hfi«, 0. 4Mmj^Ttc^£$n, y-hi£{i: 

i-rsw*:^ 1 iB««Mo s mm^^.'mm.. 
\mim. 16] ^1 mnm(Di^m'^M±.\zmm.'^m 
m^m^i^. mtmm^mmizmK)m^nrz^iRum 
2m^mm^mf&-r^xmt. 'i^>&.Amz^iomti 
20 ^mi^mmmizmimmmoi^^^^mxi.. <>^fi<t 

^z. n>^7.)V-^^±.t^iti^(D^iwm<Dny^ 

\z. 7t«^»*^^SDJWtB7t«^^«^lCck04fife$n 

■r-st^^fc, mw.^2m=f-m.mn\z. B2Mosh^> 

V 7. 37 ^ J^fiJJ -r -5 t -5 d t €r t f «> M 

O S ^H#:tl#SB<^©ii:^feo 

1 8 ] mu^mmt. wiBm 2 m o s h ^ > 

Sr^OSS^fflLT, HfIfB¥««:*«l*I(caA^n^^ 
t^^mi^r ^mMl 6|B«<DMOSMH#ji^eB 

1 9 ] m^^mii\t. wiB^ 1 m=f-m.i$.±.<j^ 

^^j-gig*^^.-«iii7t*ttBfitBm 1 m^mm\zxK>'a-hjtz 
2 mmm<Dm^mmmi$L±.\zwj&-&n^ ii t * # ® t-r 

2 1 ] SfflB^i^^ii. H^IB^ 1 mi-m^\f^<r> 
-mzh^x-^n^zt^i^Wit-r^mimi eiBew 
MO s ^@^ji«£Ba)iaig;&&. 

so [%^(DPiiSI;'<Cl%qQ] 
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[0 0 0 1 ] 

[0 0 0 2] 

* 5^ © [HlSS«fi£ ^ b T I. i ^ . 

[0 0 0 3] 7fe«^€rsmm^ tc^m 

[0 0 0 4] ^bT, -^wr^^tr^* \~y-(7i--\'2 1 
Tzmmt. m^oi by- 1-22 siga bx^ui^KD trc 

[0 0 0 5] CZIT. MOSSJB^*i^^B(C4oliT 

[0 0 0 6] b*^b, ^m^mw. {y.\t^::L)v^m o 

[0 0 0 7 ] zffiz-^y^T.ji'-tim^T^t. ^S/jffi 
[0 0 0 8] ^d-c. /■?>5^x;i/-S:Bfe±-r«)Jit*^i£;^ 

us. 

[0 0 0 9] A>^x)\^-pi±mmt. Mosh^>>' 



(3) 

4 

)\^-<r>m±.\z^'^\z^Ws.^%.t.ts.^x\»^^, 

[0 0 10] bTl^b, MOSS@ft:Ji^geiC*5liT 

10 bni:itntt7ie);iti/>. 

[0 0 11] iji##:««rtic/i>5^7.;i/-l» 

^Sfii^ (0iJA«. it^^m («sj;l«, p) «. 

'K^^xzWb.fi'^. bd^t), ±)zP<Dj:5tr> ;ine>«^# 

20 [0 0 1 2 ] tJfoT. MOS^@#:Ji^SB(C/'?>5^X 
;U-|»ihli«*iifflbJ;^i:f St, MS, yl>5^X;U 

-m±M.m:m^\^fzWiz. n>=f-7.)\^-miLmm^\z 
'm^w$iW$.^^m-^zii\zfs-^tz^. 

[0 0 13] t:i5T% %mM.mz^v)-7iiV^-{^- 
Y(Dm^mmm.mziMm^ntzmM(jy±-z^-^±\zm.^ 

[0 0 141 b*^b, ±^(0j:5tC, h^'-r^t-K 

iMti) &ii^^«i:»«rtiw^Ab;^i-}-ntf!^t5,^j;i.i. m*e 

[0 0 15] pS5f:jiE!^t-j:2)j^StnS!5F 

:t >a AJC J; 0 ¥^<*^S«rt tea A $ ns n S^FiNB!^ 

©^»et)igKdp*§K»fc<l (dn-dp) \zm\^<fs. 
■5. 

[0 0 16] bA^b, 'f*>aAICJ:0*##:««rt»C 
50 ttA5nSnS!^»B!^ftdn&o:>'"^>5^7.;U-|»±«« 
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^m^-t^vM'^m^(Dy^m^mm.d p\t. ^tc, \tm. 
[0 0 17] -(■ty&.x\z^K>^mwmm.n\zi[i 

[0 0 18] 

[^Bj/&^^ftbJ;5i-r?>^a] ;i«J:5tc. MOSS 

IC> MOS^@«:»^gafCiiffl-r-l)C:t«, 7*h^^ 
[0 0 19] nc-tf?ic^>, «?^(De^lS:^3|{cff pfcaejtc 

n«^e.^iufc*, m^mn.w^^s '^.-^mmwrn.-^. 

[0 0 2 0] BP%. t^*<DMOSS@#:ii«iSMlC43li 

Ttt. Mos h7>-:^x5'*t^aiffl<bsn. /i>^x;p- 

ic ©ii-r ^ ^ t A^'T # 75^ o fc. 
[0 0 2 1] i^W^\t. ±M'Ki§.^n^-^^fz.isb\z.U-^ 

V<\Z. MOS h^>->*7.^'*^*^iffl{b$nT*), /1>^7. 

[0 0 2 21 

[^S^«?*-r^fcisi)W^g] (1) *^igcDMOS 



(4) 

M^m-r/ts:)c7)m2J»tts®m i mos h7>v7.^ 
HSte¥«^*««o^2^^®^rt(cj^fig$ns^2 

[0 0 2 3] *^?^<75MOS3y@*^Jl«gB«, 3 6 
(I, B9fBmiRtK^2 3!l^«i«S:«lOHtJ«eigi^)-|IIBS: 

10 [0 0 2 4] HUBB/05"7.;i^-|»ihffl4K«. ((112^1* 

-So 

[0 0 2 5] illB^iffli^i-giH^^'E.HfllBSl 
2 Mmti.±(C^S3n-5o 

[0 0 2 6] HtlBB^2^-?SgJ®lC:foltSBtItBA°>5^7>;U 

20 fBn>5^7>Jl/-KjhffiJ^<7){4:BJ:«9 t)SiVio 

[0 0 2 7] *^iq©MOS^H«i*|«g««. «m© 

OS h7>i?X3'&tXtfrEII2MOS h^^v^;^^** 

[0 0 2 8] HulB7t«^mm^-«, HulBm 1 

tcjg^i^n, strffi^ 1 MO s h ^ >->*x^®y-;;^*«fa 

[0 0 2 9] *^BJ<73MOSS@#:li#gS«, 3 
Jc. mrtBgllMOS h^>vX5'©h*L'-l'>«ilT(cj^ 
30 fiK3n-5^1^«^C9;l>5^X;i/-7. h>y/1Sr<i;S.-5. 

[0 0 3 0] MfB/N°>^X;P-gfe±«««, WIB^IM 
OS h5>v7,^(DKl/-1'>CDiETtC|Stt6nTli-5>. 

^fc, mw^y^7.)v-m±^m-t. mifBmiMosh 

[0 0 3 1 ] HUtB7t«^il^^ti. HlIIB¥««^a«i:HU 
fB{t^gttffl*^A^e.«fi£$n. HflSSffi^^ffl«Jic©ET 

[0 0 3 2] HrftE/1>^7.;U-Eft±M«ti, mfffiM^# 

[0 0 3 3] ws^2^^««»i:fett*wteA>f^x;u 

-g5jl:®l^©jSS$«. 0. 2Mm6t±0. An 

[0 0 3 4] m%Z%\W^2UO'S>Yvy'y7.^(r>f 

-hfitt. 0. 4MmetT{c^s$n, y-h 

[0 0 3 5] ( 2 ) *^BJCDMO S 
S!ji;&Sfe(4. mi«tt^®*^«:S«±tcil6iit^J-llip$r 

50 ^®«*}^(ft-rsXS<!:. 'f:t>aAftlrJ:0«aiE#3? 
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[0 0 3 6] mti^mmt^ mEmm^mm^^^mi 

[0 0 3 7] H(IfB^il>e#l«, tfrt2^ 2 MO S h ^ >v'X 

[0 0 3 81 mm^mmt. mmf^ 1 mi^MJ*±©-ffl5 

SEA^n-So 

[0 0 3 9] Btrtei^v^T, h«tt, 'puKthm^mm^ 

[0 04 0] mt^Tf^mt. tftem 1 
\zh&x-^ti^o 

[0 0 4 1] 

[0 0 4 2] [^l5IM®J^ffi] *^0^®m 
^M<D}gS8JCBI*5-5) MO S §y@tt:a^gB©x A-f 7.« 

[0 0 4 3] p^¥»{*:s«i«. fivi^i^^iss, m 

1 X 1 0 1 5 a t oms/cmS ^^UTl^ 

^T*5»3, i«, ^mnmzm^-^ 

Stt, ««JAtf. lX10l5atoms/cm3 tcfS 

[0 0 4 4] 1 ±(c«. m^m±^mn.miz 

Ott, «»JA«, LOCOS ( Local Oxidation 
ofSilicon ) mizX^M^-^ti^y ^ -)l\^mitmt 
fioTl^**^, :in(Cf^AT, m^it. ST I ( Sliall 
ow Trencli Isolation ) tetci OJ^^Stl'BK^bffilSrffl 

[0 0 4 5] mm^mmi 0 \ziiK)^K>m^nrzm^m 
«A«, tf . m 1 0 jc^-r 37 h jj-- K 2 1 1 

i!*-mty-h2 2di}gfi!c$n*®«i:7S:oTti5. * 



(5) 

S 

«fij^«. El 1 0 ('^-r U -b: >y h y- h 2 3 . litgy- h 
2 4. SiRy-h2 S^Ci'CDS^ hy-f:*— K2 

isy^^*-ffiby-h2 2jei^^©^^) *«jgfi!csn^«i 

[0 0 4 6] «^^ffl«AlC*5tiT. 1 CDrtgB 

«2*tE«$n*. sfc. *«fijT«. n- mmnmm 

mm2u. p+ ^y'?>^7>;u-ii&jhm«6i*iicjgfi£3 
n^ztu<. ^mwmmip^\zAmm^-^n^o n 
10 - mm^mmmm2(f^{zit. p + +mmm>^-)v\'m 

[0 0 4 7] ^fc, m^m^Aiziof^^x. 

mnmmm^2ii^mm-^n^^^titmti.:s>^^\z. p 
+SA>5"7>;i'-:^ h-y/t5*«E«$ns. p+ m/-^ 
>^x)i-xhyn5^izii. nmmi^mii^mm4i)i 

[0 0 4 8] n- mm^^mmm2tnmf^i ^mi^ 

20 si02 *^<bm!$.^ti^y-hmim7 ^mi^v 

un>ii*^e.«ifie$ns. »gi5»-aiby-h«ffi8«, h 
[0 0 4 9] m^mi^Biziif^^x. ^mn^mmi(D\H^ 

^„ p+ ^/t>^;^;i/-|5Sji:®Jl^6«, ^^®^B® 
[0 0 5 0] nSm2¥#^««cl 1 in^mS^^^lJ 

si02 *^^«ifiEsnsy-hi!<bi^7<&iSfitT, 

^-hmmi 4-/)^^m-^n^o y-h«®i4«, ^tj;^ 

y- h 2 3 , Jiiiy- h 2 4 , s«?y- h 2 5 tt^<Du 

OS H7>v'X^CDy-h«Si75:-l), 

40 [0 0 5 1 ] ±.mo)uosmm^mm&&<Dy'/u7.m 
m<D^mt. m~iz. p+ m/'^>^^)u-m±mm6 
*^n- mmnmmmm2<Dis.T\zm0i^nx^^tt.i^A 

\Zibho O^D. :^^mx\t. n- ^ft^#fflfS®2 

(i. ii^»#:S^irttcit^}^fiK$n, p+ SA>f^x 
[0 0 5 2] mi^&jizit. ^mwm^ 1 o^iNetiiss 

so X 1 0 1 5 a t oms/cm3 icfg^sn, p+ M 
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if S) \t. {«JA«. ixiol7atoms/cm3 
[0 0 5 3] Ep-t, *%HJT«> p+ SA->5"7.;U- 

[0 0 54] ^-tc, p+ S/i>^x;u-i»jh««6 

tt. je^^^^ai 0(DItTSD^"«Tffi«B«^#:trPj5£ 
$n57!i^ ^^M«A(C*5t.iT«, n 1 

[0 0 5 6] ?5:*5. p+ mn>^7.)l^-&i±mi^6 

«gi»5i-Sl^i o©itT(r?SI|{c0fiE$tiTi^^c:t 

[0 0 5 7] Z.<Dtz.^. mA\t. P+ 3«/N">^X;U- 

t. muz^r^oiz. ^m^mmi oti^^^Ltii^^m 

a^Tsijjiu. p+ m/-^>^7.)i-m±m^6\t. ^ 
mw&mi (D^mf)^^+»\zm^^iiLm\zm^-^n^o 

[0 0 5 8] ;i43. HltCfct^T, f-hmitf^7(Dm 
<^mmt. M^it. Ixi0l8atoms/cm3 

mmizm^^ti, p+ m/^>^x)v-xhy/-^5:Rzj^ 

ii. ^\Z. 1 X 1 0 1 7 a t oms/cm3 igglcfg 

{ksnxt). /'?>5^;^;i'-€ri»il:-rsvii'b-c€?s. 



(6) 

[0 0 6 0] [m2 %m(Dmm'\ ^mm<Jimmzmt)^ 

[0 0 6 1 ] ±jin©^l|ISScOJ^§|(CPt).2)MOSS@ 

^® H U'f >fi!i{r^ai95 (^my-K) Dttro 

nSlll*«{;^ffi^4*^*BE«5n^. ^LT. Z(Dnm 

[0 0 6 2] L*^L> p+ Si/-^>^X;U-Xh-yA5 
i:p+ ^A>^7.;P-|5*±®^6«. 5l/^tC|B)i;gW 

P+ ^A>^x;i'-x h-y/15T-«;^C<. p + 

>^7.ju-m±mm a j^eg ux i) j; c ^ «w ^ 

[0 0 6 3] -€-Z:X, **SSOJgSlT«. n^^l¥3J 

20 i^m^4(DW.T\zh. p+ S/N°>^7.;i/-l»itSJ®6 
50fiK-r^. **Jg«J^SgT(i> p+ MA 

[0 0 6 4] Je^T. **i6S<Z)Jg^lCHt)*MOSS@ft: 
[0 0 6 5] 0 2 2|s:»W(Dm 2 SISSroj^ffilCHto^ 

[0 0 6 6] p Mif4^(*:»ffi 1 m^^m^mm. m 

1 X 1 0 1 5 a t oms/cm3 Sr^tbTl^ 

tiT^i^. fib. ^mw&m i^izp mo x.)vmm^m 

ixiol5atoms/cm3 
[0 0 6 7] '^mW&W. 1 ±{C(i> ^^l5l±S:«mWlC 
^i-HBl 0«. ^J^tf. LOCOS ( Local Oxidation 

40 ofsiiicon ) m\zx<omfSL-^n^y ^ -)VY-mitmt 

ti-oX^^^I)^. Zin\zR7LX. mK\t. ST I (Shall 
ow Trench Isolation ) m\Z^Kim^^n^m{(M^m 

[0 0 6 8] mm^mmi onckosfOHsnfc^^^i 

«Afi. m7L\t. 01 OlC^-r^* hi$^'f:t-K2 1 i 

tz. mmi^mm\Q\z^r>Y^r)m'^ntzm^^mB\t, 

^ajAtf. 0 1 0 {'^T U -fe-;/ h^*- h 2 3 . IflSy- h 
2 4. m^^-V2bfS.li<Om^ {yythy'{^-\^2 

50 iRz^m.^iiii.y-h2 2&.i^<D^^) timfSi^n^f^ 
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n 

[0 0 6 9] ^^M«A»C:fet.»T, '^mW^i^KOnU 

{mma^i-^mzm^'^^m \z\t. n- sm^^a^ 
«c2*«ttsn*. t^tc. *«aiT'«. n- mmnmm 

[0 0 7 0] ^fc. ^TMJ^AtCiil^T. 
+ S/1>5"7.Jl'-Klhffl^6*^*gBMSn^, p+ S/'? 

[0 0 7 1] n - S«^#aiS«2 t n^^ 1 ^d^mW 

\t. Si02 *^e.«fi£$n^y-h^{b^7 Sr^Sb 

[0 0 7 2] *^^M«cBt*3l>T. 1 <^rta5 

f-5fc«)rop+ >5=- 7. ;i/-i»itffiJ® 6 TjtEM^n 

•5. p+ M/1>5^7.;U-i»ihMJ^6H. ^^m«BO 
^<*:lcEe$nTl'iS. p+S!/1>5^;^;P-B&ih®iS6 
nS!m2*i»#:«i«l 1 St/^n^^ 3 

[0 0 7 3] n^m2¥#<*^igcl 1 tn^^a^^ft: 

Si02 A^e.«eX5ftl^y-hK{bl«7^£^SS UT, 

n s^^^5e!K3^^^^c«m^i# u -> u n s^se 

h 2 3 . IfiHy- H 2 4 , SS?y- h 2 5 ^j: f©M 

05 Vvyv7sd>(r>f-vn.mt.fs.^. 

[0 0 7 4] ±KE®MOSS@<*:S#S«CDxA'-f7.^ 

@<*:»^gSi|W)^tC, p+ ^/O^T-^l—KltM^ 

6 7i^*n- ^ffl^^«ffi«2(DitTtIJ^BiE$nTt.i;^t 
li. O^D. *^§^T'«. n-Syft^#W®«2tS. 

3f«:S«irt»cE«J^^Sti, p+ S/'?>5^x;u-l» 

2^. i£ti^«ie!iijgs-c. A^o, 'ii.'&.mzY&^-t^^t. 
[0 0 7 5] 1 <ry^mmm& 

X 1 0 1 5 a t oms/cm3 p+ M 

JiS) «. ««J^«, 1 X 1 0 1 7 a t oms/cm3 



(7) 

[0 0 7 6] fiP*., p+ 
l»Jtffi« 6 <D^»fi#»Jig J: 0 * 2 li^FM^fJiS 

S:*-r^¥^<*:S«l l^tC. n- Sy{t^#«iSi^ 2 

^^t^^h\zu^fz^. x\m^mm(r>^^yi^x\zi;^ 
^ h--x«^£i£<ss-e#, ife^tLT, n- 
mmm.2^. i&^^'^^mm'm.-ri^ a^^^ ^^mizm^ 

X'^^^OiZtt^. 
[0 0 7 7]/d:43. p+ S/t>^x;U-|»Jbmi^6 

10 it. mm^mmi o(DmT\zmmizj^^-^tixi^^^z.t 

>5^7. ;U- ^ W?;!){C|5Sil:-r ^ feT^ -5, 
[0 0 7 8] z.(Drztb. mxii. P+ ^/\°>^7.;i/- 
issihffii^6«, mmi^mm 1 0 ^msSLi^fc^. y-hs 
ffis, 1 4 Srj^fiKTsSfrtr. m«©*ajix^;i.:^i-Ry: 

m^<n\^-Xm(D^:t>&Xm\ZJ;:K)m^-^n^o Z.(D 

a2{c^-rj;5fc. sfe^^j-aiei o*^?^ffiL;^£Vi3g 

STPJjiL., p+ ^/1>^X;U-B)S±®iS6H, 
[0 0 7 9] ^Cfe, 0 2(C;J3tiT, y-hK{blK7 0;9 

coy-hs mpLit. o. 4Aimgs 

{rta^^ns. p ++g««ffi->-;wHi3w^iM 

Ixi0l8atoms/cm3 

30 ^\Z. lX10l7atoms/cm3 m.&\ZWL 
[0 0 8 0]iJ;l±. mm\^tz^^\Z. *«?q©|g2|IM 

^^WlCj^fi!cT#?)i:*tC, MOS h^>->*7.:5'*^^iaj 

[0 0 8 1] [^3 mM<Dmm ^njewj^^tcMt)* 
40 [0 0 8 2] ±M<DW,2mm<Dmm\zmt>^M.osmm 

[0 0 8 3] cintcj^b, *i?j6©j^^-e«. p+ m 

(MOSVvyVT.^) (DM^^HSL-ir- H««i8itT® 

50 [0 0 8 4] z:<D^o\z. p+ s/"?>?:^;u-B&ih® 
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V 7. /I ^ - > j^-r S ttT^ B # . 
[0 0 8 5] fiJiT, :i^^m<DTi^mzmt>^Mosmmw 

[0 0 8 6] a3(i. *^ig<^^3 3lil<OJ^^{-M^3^ 
MO S ^@<*:Ji»SS©xA*'f 

[0 0 8 7] pSii£S^*:»ffii«. m^^mmwi^. m 

X\t. 1 X 1 0 1 5 a t oms/cm3 SrWbTl^ 

mX\t. 1 X 1 0 1 5 a t oms/cm3 \zWl 

[0 0 8 8] ^«{*:S«1±(C«. *^|W|±$r«mWtC 

^mmi 0«, t^A«. LOCOS ( Local Oxidation 
ofSilicon ) J; D J^fiK^n^ :7^' h'Sf^b^t 
?ioTt^-5*s, cn(Cf^;lT, tiii|x«, ST I (Shall 
ow Trench Isolation ) mz^K)mm-^n^fkitm^m 

[0 0 8 9] mu'>^nmi o t<to?jOH*nfc^^^ 
mA.\t. m 1 0 (c^-r u -t hy- h 2 3 . ±1111^*- h 

2 4, a«y-h2 5;^£<i:<D^^ (7:t h^-f ^- h* 2 
[0 0 9 0] ^i^^l^A(C*5l^T, ¥*^^*1Sl<D[^gB 

(«ffl*^6.+»tcggii'ea) n- ^m^#«M 
- mmnmm^^2p^\z\t. p ++s«ffl->-;n<B 

3 75«E«$n-5, 

[0 0 9 1 ] ^tz. *^«^A(C*5t.iT, ¥^{*:S«1 

Ii^sa^i^2 75tffi«$n^a5^t«s;a^a55i- (»^^ 
+ mn>^7.)v-m±m^&mz\t. nmmi^mw 

[0 0 9 2] n- S«^Sffl1SlS2 tnSmi#W^*J 

^i$.A<Df^(Dpmm.^^\^^^^)vmi$.'d±.\z\t. mx 

tf, Si02 7!>^?>mfiK$nsy-h|gYi:ll7S:iiiSL 



(8) 

14 

[0 0 9 3] ^^^i^Btc^Btix, ^mwmWi\<K>n^ 

i.m^i)^^-^^\zm^^w.m.) \z\t. n>=}'7.)v-^m± 

i). p+ m/^y^7.)v-m±m^6i't. ^-fffi^Bco 

^ft:tCgBe$nTliS. p+S!/1>5"X;l/-|»±«i®6 
l^tcti, nSm2i|i»«:m*Sl lSt;nS^3¥««:® 

J^l 2yi5|2e$n^. 

si02 *^e.^fiK$n-s.y*-h^{t^7^«stT. 
';r-h«® 1 y-hmsi4«. mx 

^ns, y*-h«ffii4«, mx\,i. 0io(O'j-t>vh 

y-h2 3, Jiiiiy-h2 4, m^f-h2 5f£li<DM 
[0 0 9 5] ±acOMOS^@#:a«feSg»7'/N'-1'X« 

jgfc:43ViTfc, ±moy^ii&.zsm2^m<Dmmzmi:>^ 

20 MOS^@^^««SgtlHl^(C, p+ ^A°>^7>;w- 
l»ih««6*^'n- ^«^#«ffi«t2©itTlCj^figSn 

2«, ^«#:»«lF^JCitS5Jgfig$n, p+ m/'^>^ 

7.}i'-&5±mi^6^\zmf^^riU^^rzi^. n- ^is^ 
[0 0 9 6] 9.wm\z\t. '^m^mm. i <75^^!i^i8s 

{mx\t. j}^D>«a) ±JSOJ:5tc, 0tJAtf. 1 
X 1 0 1 5 a t oms/cm3 tclSS^n. p+ M 

30 ny^7.)v-m±.m.^&(r>^m.mms. mx\t. 7Hp> 

SS) fS, «»lAti, lX10l7atoms/cm3 

[0 0 9 7] EP-^, p+ mny^7.)v- 

<&*-r^^^^*^s«ii^{c. n- ^m^sttffi«2^ 

40 [0 0 9 8] p+ ^/1>5"7.;i'-|»±®«6 

mmL^f&mio(r>m.y\zn^\zm^^nx\,^i>z.t: 

[0 0 9 9] z.<Drztb. mxil, p+ 
i»jtM«j6tt, *6igEij-i8i@i o^j^fiKbfc^, y-hm 
ffis. 1 4<&j^fi!c-rsiirfr, m^<Dmmy^^)i=^-Rzs 

*«i^iSk^j-iiti 1 0 ^m^mfi>^ots.^mzwt^-ri> 

50 0 3 ic^-r J: ic, *6ig:ii-lllgl 0*i?¥ffib;&:lri^ 
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[0 10 0] fi^. 0 3ic*3i/iT, ^-vmtmi <Dm 

©y-hfi fi, 0«JA«, 0. 

\zWL^^n^o p + + S«Ba->-;UKg3 0^M 

!taiiSH> «^JA«. Ixiol8atoms/cni3 

mmzWL'&-^n. p+ sa=>5'7.;i/-7> h-y/i5Rz>" 

*fC> 1 X 1 0 1 7 a t oms/cmS gSlclS 

[ 0 1 0 1 ] J!ii,±. mm\^fz^o\z, :^mm(Dm3mm 
(Dmmizmt:>^Mosmmwmm^mizj:nii. y^b 

ii^mizm^T'^^tmz. Mos h^yi^x^^mm 

CO 1 0 2] [Sii;&fecDi5il^] :^mmcDMOS 

m^wmm^m(D9im:^miz-o\,^T^m-ri>o ua. 
T(Dmmi-i. ±'^<D^i7bmm3mm<Dmmizmt}^M 
osmmi^mi^&m<D±x(Dm7^:^mizmmpimti.h<D 
Tfe*. ^mmommzi3i'^07.7-y:fiz-oi^x\t> ^ 
(Dum. mmr^^tiz-r^. 

[0 10 3] ^r. m4\Z^-t<i:olZ. LOCOSj*(C 
J:t3, p^¥^^Sffil±(C, 1 0 *}gfi£-r 

■5. ^SefbtiD, *6«t^i-Bl^l OJwIRDH* 

[Oi0 4]^^(i, El5tc^t-J:5ir, mf-m^A\zM 

mm9^ms^-r^, mmiz. m'f-mm.BizMi-x. mo 

[0 1 0 5] *«^JT-«. [i^5^A'^>'l/ffiiS9, 13«. 2 

lHl®-i':t>ttAieicJ;OJ^fig$n§o. iSgf^ 
^^)im^9, 1 3t:m^t^rcSb\Z. 2IhI©PEP 

( Photo Engraving Process ) ti^'Si^WiZU^o LA^ 

9. i3tt. imo)^:t>&xxm\zj:K}m^x^^o 

EP«, 115]7?<tt,i. 

[0 10 61 H©^. Uv?;^ 1 6SrJ^«Kb, PEP 
\Z^K). m^mi^A±lZ, •^T.i; {i\^X<DV'J7.hA^ 

-y (uvxhiie) 

[0 10 7] fiiJ, ::®B$,iiJCi3l/iT, Uv^T-haie 

^m^mLA(j>±^^mo^o\zr^t. ±.^<D%in 
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=^m.mA±.<D-mz\yi>7.vm\ &fs^mm-^nu^^^o 
\zm\t. ±.m<DW.2isi.Tsm3mm.(ommzmt>^v'n 

[0 1 0 8] -^UT. -r:t>ffiAffitCcfcD, l^v^T^h® 

-f^t^aAfn^, ^^wm^i(Dnu\z\ii. p+ s 

[0 10 9] C:(DB#> p+ S/^>^7.;U-I5fe±®^6 
*^*. ^JA«, ¥^#:aiS 1 0 . 2-0. 4 m 

10 m©{4Birjgj5e$n^J:^(C, -f :t>aASt(DJ]Djix^ 

^SiHi o©ii:T(cfep + ^/N'>?x;i/-i»jh«HJ®6*« 
[oiio]^fc, p+ s>"^>5^x;u-i»ih^«6o 

^»Etlia«*^ m^LM. ixi0l7atoms/cm 

3 ms.tt£^ii^\z. 'iirym.xn(D)r-xm*m'& 
ji^figf ■5fc«e)©'f :^>aA(j> \mx$>^z.iz^mmt 

LTti-5*i. 2lEl£t±©'f:t>aAtCj:l3 p+ 
[0 111] c^i-e, ^l^®filSilcM;£;b#^»>;^t* 

s$n-&. ^was«, p+ mny^7.)V-Vjit^^ 
Gtm=f-m^A(Dmm\zii\,^xm'^m^A\z'}^\^it\-yx 
D)atyj;p(c-rn«. *es^^i-iisi o\zm-^^n^^^ 

30 [0 112]:/ii3. p+ Mvt>^x;i/-B&jhffii^6/6t 

*^HB^AtrAD)itJi|@X«. (Pi^XhSl 

[0 113] ^^^M«cB±<DA'-y7TBI{l:)Sl 
40 ^15S:^Sr^. 

[0 114] ^^ijic, S6ii^rj:pn. mmtm\zii 

«3. Sl^ffi«A±lC, 1 0 nmejLT©IS$> mX\t. 8 

[0 115] tiii. *0UT'«. 5g^®«A©y-hii{k 

Tfci^i. C©«^> H5©U>'7. h« 1 6 

^. ^^^Si«A. B±©A'->7rS?<bl^i 5*t|5lii#lc^ 

so li7*tJgfi)t$n-5. 
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[0 116] c<^^, ^il3Etl^■^^Ac#m5J^'J->'J3 

>M®J^fiK. V=y7sVm<r>M^. PEP. RIEtt^c* 

[0 117] m.\\M oottm^cm <dw^. r i 

[0 118] C©^, ±ai(DmiliM©Jg^(cMt5-5x 10 
|gP^*-r^Uv7> h>'^^-> (l/>=7. hB 1 7) $:Jg 

5^m^-r^. co^, Pv'T. h^i 7t4, ^*$n 

[0119] ;^t^, ±)^©m2RtX^3||Jg©J^jilHW 

[0 12 0]:;^{C, 0 7lC^-rj:plC. UvXhS®^ 
*Rt^PEP{rJ;0> S^^^^A±c0 7;r h5'V:t-K 

T, ^m»m^i[f^izvm^m<^ bf2 ) 

SraAt, p + +^affiv-;i/h'H3 SrPfig-r^, CIO 
^. M 1 8 ^, 30 

[0121] 'A\z. msizTTst^oiz. y-vmms, 
X. nu. ui^7.bmo)m^RzfPEPizj:K). 

i;\zLT. ^mwmw.i^iznm^m^ m^it. u 
[0 12 2] d®^. uvxMis* ^*$n 

40 

[0 12 3]S^t:. m9\Zm-r^oiZ. Ui?7shm<D 
^fljSlXPEP<lJ;0. 3g^®«A±G)-g|5Ri;ig^« 

9) ^m^r^o d©^. <:t>aAffitcd;D. u-^t. 

hHl 9&tXy-hmffi9, 1 4S:V7.i7lcUT, 
(*:»«mHnS^»e#( mX\t. 'J» *aAU, n 
Sa^l7I>M^3^^*^mi«4, 11, 12^&jeeE-r^. 

[0 12 4] C©^. UvXhligJi. 

[0 1 2 51 ;S:*5, vl©li. 



[0 12 6] &l±J:0, *^?«JCM*5-5MOS§«a(*:il 
[0127] [^©ffi] ±^©^ 1 HiSWJgMJCMt)* 

7.h-7A5tt. ^SSLTt.^fcT'i^^o C©«-&, p + 

ihssi^ 6 $5^^«j^A(r-sitixfcitA 0 iis -a-nts 

[0 12 8] ±m<Df^inmf^3mm<Dmm\zmt:>^u 

-i^ymxmzm^^^-^T.i'^^o^^mi'^x. pm^ 
m<^<D-( :t>&xiz^Dm^vxh^\^^, zL(D^mm 

[0 12 9] ±iE®lll7iMm3^*£©Jl^liJ'l8t3SM 

m?ni. *^Bj«, nm^mi*^mmmzp^^^)iMo 

[0 13 0] 

:t-\'o)m^mmmm\S.T\z^t. p+ ^a>5^7.;1'- 

®«<i:;^i^Ki5f-l±JLy-h (MOS h7>>'7.^) 

^, ^(Dm^mmAn0m^m^(D±mzmi^:^ti^. 

[0 1 3 1 ] ^;e-:5T. MOS h^>>'7.^©y- hfid^* 
:tel.iTfc. MOS h7>v'X5'©/t>5^x;i/— ttg^ftl 

(«ei»5i-iigS:8^t;2o©*T©FBi) ©/i>5'7.;u-^ 

i^comnmmmm,^. p+ ^/i>5^7.;i/-i»±0ja© 
\zm^-^n^y*hy^-t-\^<D^^itmi<L^&<. 
[09©IIS«;^l%q^] 

[01] *l6??©^mil(g©JgS(Cl8*3-5MOSSa# 

[02] :i^mm<Df^2nm<Dmm\zmt:>^Mosmmw 

[0 3] *f6W©^3|lifi®J^lifrM*D-5MOSSa<ijJ 
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[0 6] *»B^irg5*5^MOSMH(*:a»g^OSig* 
[0 7] *^MIcMto-5MOSi!@«J«^geoSS5g* 
[0 8] *^?^lCMfc'5MOSM@#:lt«S«CDSiii:& 'o 12 
[0 9] *5!?^t;:Mt>-5MOSl!@ft:Ji#ge««jt;^ 

scD-i:85:5^-r*Tffi0o 

[010] Mos^a#:s^^B»ia^**-riHigS0. 



1 

2 
3 
4 



-7. h >>/1. 
6 



: p + +S*S 
: n^mi¥^»^^ffi 
: p+ S/X>5^7>;1' 

: p+ ^/^>^x;i/ 



7 
8 
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1 0 

1 1 



1 3 



1 4 

1 5 

16, 17, 18. 

2 1 



1 8 



2 2 

2 3 

20 2 4 

2 5 

2 6 

2 7 

2 8 
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: n^m3^ti3»^*:ffi 

: "f-hmm. 

: l/vX hm. 
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